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The geographical distributions of species are limited by either physical or 
biogeographic boundaries that inhibit their dispersal, or by changes in abiotic or biotic 
factors that affect their survival towards their range limits. Benthic marine 
invertebrates display an array of reproductive modes and dispersal mechanisms, from 
'poor' dispersers that produce direct developing crawl-away juveniles to 'good' 
dispersers that produce planktotrophic larvae, which is likely to influence their 
population structure and connectivity across the range and at their range limits. Few 
empirical studies have assessed, however, how the distribution, adult abundance, 
recruitment and fecundity vary and relate at large spatial scales towards the 
geographical range limits of benthic marine species, despite the importance of such 
information for effective conservation practices.  
Firstly, I surveyed the large-scale patterns of community composition and species 
richness of sessile and sedentary rocky intertidal macro-invertebrates at five locations 
on either side of a biogeographic barrier, and at an isolated habitat patch within the 
barrier on the southeast coast of Australia, to test the hypothesis that patterns of 
distribution of these species relate to their reproductive modes across these coastal 
features. I found that species richness and composition were significantly different 
north and south of the barrier. Of the total of 40 species sampled, an average of 30 
were found in the north, and 27 in the south. Surprisingly, all 8 species that were 
limited to either side of the barrier were planktonically developing, while the 3 direct 
developing species were present on both sides. The isolated habitat patch supported 
19 of the 32 species that were distributed across the barrier, and all these were 
planktonically developing. Contrary to my simplistic expectations, therefore, patterns 
 
 
of species distributions across the barrier were not obviously related to species' 
reproductive and dispersive modes.  
Second, I used surveys of the adult abundances and size-frequency distributions of 
three planktonically developing rocky intertidal invertebrates that were limited to the 
north side of the biogeographic barrier to test the predictions of the abundant-centre 
hypothesis, which states that species are most abundant at the middle of their ranges 
and least abundant on the edges. I sampled three times, from May 2005 to January 
2006, at small (hundreds of m) to large (hundreds of km) spatial scales over a 600 km 
stretch of coast, from the middle of the range to the range limit of these species. I 
found that over all three sampling times, the adult abundances of the three species 
were consistently high within the middle of their ranges, but declined dramatically 
and significantly at the range limit. Patterns of size-frequency distributions, however, 
varied towards the range limit among the three species, with one showing no apparent 
changes, one lacking small individuals, and one lacking large individuals at locations 
near the range limit. These results indicated that all three species had abundant-centre 
distributions, but this distribution was not necessarily related to changes in patterns of 
recruitment. 
Lastly, I assessed how demographic processes such as recruitment and fecundity 
change towards the range limit for the only sessile species that is limited at the barrier, 
the barnacle T. rosea, and explored how these changes related to adult abundance at 
small to large spatial scales, to reveal the changes in the population dynamics and 
connectivity of this species from the middle of its range to its range limit. This yielded 
a complex pattern. Adult and recruit densities, and the proportions of adults producing 
mature larvae were all consistently large within the middle of the range, but declined 
 
 
dramatically and significantly at the range limit, indicating a close link between life-
history changes and therefore, a relatively closed population structure. However, a 
significant relationship was only found between adult and recruit densities at large 
scales at the range limit, whereas fecundity and recruitment did not relate, suggesting 
that recruitment plays a key role in determining adult abundance at the range limit.  
In this thesis, I demonstrated empirically that the adult abundances of three 
planktonically developing species, and the fecundity and recruitment of one of these 
species, decline dramatically towards their range limits. Therefore, suboptimal 
conditions towards the range limits of planktonically developing, rocky intertidal 
marine invertebrates impact on their demographic processes and thus, adult 
abundances, despite their potential for long distance dispersal and recolonisation. In 
this sense, therefore, benthic marine invertebrates with a planktonic larval stage may 
indeed have ephemeral and vulnerable populations at the edge of their ranges, and 
may at least partially rely on populations in the middle of the range for survival. 
Essentially, range edge populations may therefore act as ‘sink’ populations, however, 
this proposition should now be tested using genetic assessments of populations across 
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the range limit of each species) on the southeast coast of Australia 
Fig. 3.3     Mean (+SE) densities of four rocky intertidal invertebrate species in four 
sectors (numbered from north to south, see Fig. 3.1) on the southeast coast 
of Australia in May 2005, September 2005, January 2006, and the mean of 
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Beach in Sydney, NSW, to near its southern range limit at Mallacoota, 
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in September 2005 
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invertebrates, and distance from the range limit of M. marginalba, A. 
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sectors, from within the middle of the range (1) to the range limit (4) of the 
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the flow pattern of the dominant southward flowing East Australian 
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Sydney, and partially continues as a weaker current, occasionally forming 
coastal eddies as it approaches the border of New South Wales and 
Victoria. 
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